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1. INTRODUCTION 
The likelihood of death or injury in a motorcycle crash is much higher than in other 
vehicle crashes. According to the National Highway Traffic Administration (NHTSA) 
(2003a), 80% of motorcycle crashes result in a death or injury, while in passenger vehicle 
crashes this proportion is 20%. The number of motorcycles in the U.S. has increased 
significantly in the past few years, and the number of U.S. deathsfrom motorcycle crashes 
increased by 53% from 2,116 deaths in 1997 to 3,244 deaths in 2002 (NHTSA, 2003b). 
In 2002, motorcycles represented 2.2% of all registered vehicles in the United States 
(U.S.), but crashes involving motorcycles accounted for 7.6% of total traffic fatalities on 
U.S. roads. The increase in deaths resulting from motorcycle crashes, and expectations 
that the number of motorcycles will continue to increase (Motorcycle Industry Council, 
2001) have raised concerns in the traffic safety community. As part of the traffic safety 
community, the Michigan Office of Highway Safety Planning (OHSP) asked for an analysis 
and assessment of recent trends in motorcycle crashes in Michigan. Such an assessment 
is a necessary first step in identifying opportunities and programs for reducing motorcycle 
crash-related deaths and injuries in the state. 
This report examines trends in Michigan motorcycle crashes from 1997 through 
2002. Data and methods of analysis are described in the next section. Trends in the 
number and severity of motorcycle crashes; crash rates; licensing; and the time, location, 
and environmental conditions of crashes are reported in the third section. Single vehicle 
and multi-vehicle motorcycle crashes are examined in the fourth section. Crashes in which 
the motorcyclist had been drinking alcohol are examined in the fifth section, and helmet 
use is reported in the sixth section. A summary of notable trends and suggestions for 
improving motorcycle safety are in the last section of the report. 
2. DATA AND METHODS 
Michigan vehicle crash data from 1997 through 2002 (UMTRI, Transportation Data 
Center, 1998, 1999, 2000, 2001, 2002, and 2003) are used for most of the analyses 
reported. These data cover all police-reported motor vehicle crashes in Michigan for the 
6-year period (1 997-2002), and come from information coded on police crash reports (UD- 
10 forms). Rates for crash occurrence were based on numbers of registered motorcycles 
and licensed motorcyclists. Data on motorcycle registrationsand motorcycle licenseswere 
obtained from the Michigan Department of State. Crashes in which one of the involved 
drivers was flagged for alcohol use are referred to as had been drinking (HBD) crashes. 
Most analyses in this study examine change in distributions of key variables from 
the Michiganvehicle crash data files. The data files for each year contain three linked files: 
the crash file with descriptive information about the crash itself; the vehicleldriver file with 
information on the vehicle and the driver; and the person file with information on the 
occupants of the vehicles involved in the crash. Choices about which files to use when 
similar information was contained in more than one file were based on the amount of 
missing data for the variable in each file. 
The Fatality Analysis Reporting System (FARS) NHTSA, 2003c) data are a census 
of all fatal vehicle crashes in the United States, and include additional information not 
found in the Michigan crash data files. FARS data are used in this report to examine 
blood alcohol concentration (BAC) levels of motorcyclists involved in fatal crashes. 
Because FARS data for 2002 were not available at the time this report was prepared, BAC 
analyses are limited to the years 1997 through 2001. 
3. ALL MOTORCYCLE CRASHES 
Number and Severity 
Table 1 shows the overall number of all police-reported crashes in Michigan, and 
the number and percentage of crashes involving motorcycles from 1997 through 2002. 
During those 6 years, there was a 7% decrease in the number of all police reported 
crashes, and a 20% increase in the number of crashes involving motorcycles. Even 
though the number and proportion of motorcycle crashes increased from 1997, motorcycle 
crashes accounted for less then 1 % of all vehicle crashes in Michigan in 2002. 
Table 2showsthe number and percentage of motorcycle crashesforfatal, non-fatal 
injury, and property-damage-only (i.e., no injury) severity levels. The proportion of fatal 
crashes among motorcycle crashes in 2002 was almost the same as in 1997 at 2.5-2.6%. 
The proportion of injury crashesalso remained relatively constant. Together, the fatal and 
injury crashesaccounted for 77-78% of all motorcycle crashes. In contrast, the proportion 
of fatal and injury crashes among all vehicle crashes in Michigan over the same 6 years 
was 20-23% (Kostyniuk and Miller, 2003). 
































Table 3 shows the severity distribution of all vehicle crashes and the proportion of 
motorcycle crashes at each severity level. Motorcycles were involved in 4-8% of the fatal 
vehicle crashes in each of the 6 years from 1997 through 2002. During that time, the 
number of fatal motorcycle crashes increased by 27%, and the proportion of motorcycle 
crashes among all fatal crashes increased from 4.9% to 6.8%. In contrast, the total 
number of all fatal vehicle crashes in Michigan decreased by 8% over the same time 
period. Between 1997 and 2002, the number of all non-fatal injury crashes in Michigan 
decreased by 16%, but the number of motorcycle crashesthat resulted in a non-fatal injury 
increased by 19%. The number of all property-damage-only crashes deceased by 5% 
overall, but increased by 24% for motorcycles. 
The number of people killed and injured in all motor vehicle crashes from 1997 
through 2002, and the proportion among them killed and injured in motorcycle crashesare 
shown in Table 4. 
Table 4. People Killed and Injured in All Vehicle Crashes and Motorcycle Crashes, 
1997-2002 
In the 6-year period, the number of people killed in all motor vehicle crashes 
decreased by almost 12%, while the number of people killed in motorcycle crashes 
increased by 28%. The proportion of fatalitiesfrom motorcycle crashes relative to fatalities 
from all vehicle crashes increased from 4% to 6% over the 6-year period. While the 
number of people injured in all vehicle crashes in Michigan decreased by about 18%, the 
number of people injured in motorcycle crashes increased by 17%. 
Registrations, Licenses, and Crash Rates 
Table 5 shows the number of motorcycles registered in Michigan from 1997 through 
2002, and the crash rate per 1,000 registered motorcycles for each year. 
Between 1997 and 2002, the number of motorcycles registered in Michigan 
increased by 45%, and their proportion of the state's registered vehicles increased from 
1.5% to 2.0% (Michigan Department of State, 2002). Although the number of crashes 
increased by 20%, the even larger increase in the number of registered motorcycles 
contributed to an overall decrease in the vehicle crash rate. In 1997, the crash rate was 
about 19 crashes per 1,000 registered motorcycles, and in 2002, the crash rate was 15 
crashes per 1,000 motorcycles, a decrease of approximately 17%. 
A person must be at least 16 years of age, and have a motorcycle endorsement on 
a valid driver's license to legally operate a motorcycle in Michigan (Michigan Vehicle Code 
257.31 2a). Drivers satisfying these conditions are referred to as licensed motorcyclists in 
this report (See Appendix A). Table 6 shows the number of licensed motorcyclists, the 
numberofcrashes, and the crash rate per 1,000 licensed motorcyclistsin Michigan for each 
year from 1997 through 2002. 
In the 6 years between 1997 and 2002, the number of licensed motorcyclists 
increased by 7.5%, and the crash rate per 1,000 licensed motorcyclists increased by almost 
12% 
The changes in the number of crashes, licensed motorcyclists, and crash rates were 
further examined by age. Table 7 shows the number of crashes, the number of licensed 
motorcyclists, and the crash rate per 1,000 licensed motorcyclists by age category for each 
year. The table reveals several interesting patterns and trends. The first trend is the aging 
of the population of licensed motorcyclists in Michigan. In 1997 and 1998, the largest 
number of licensed motorcyclists was in the 30-44 age group. From 1999 through 2002, 
however, the largest number of licensed motorcyclists was among those age 45-64. The 
largest growth rate in the number of licensed motorcyclists was among those over age 64, 
and the second largest growth rate was among those age 45-64. In 1997, the proportion of 
all licensed motorcyclists over age 44 was 45%. In 2002, this proportion was 59%. During 
that time, the number of licensed motorcyclists below age 45 decreased by 20%. 
Except for 1997, motorcyclists age 30-44 were involved in more crashes than 
motorcyclists in any other age group, and motorcyclists over 64 years were consistently 
involved in the fewest crashes (Table 7). Although the number of crashes involving the 
oldest motorcyclists was still quite small in 2002, it had increased by 60% from 1997. 
However, the largest increase in the number of crashes (87%) was among motorcyclists age 
45-64. 
For each year from 1997 through 2002, the crash rate per licensed motorcyclist 
decreased with age (Table 7). Motorcyclists younger than 19 years consistently had the 
highest crash rates. Although the actual number of crashes was small, the number of 
licensed motorcyclists in the youngest age group was also very small, yielding a high crash 
rate per licensed motorcyclist. Within each age group, except age 19-29 (which varies) , the 
crash rates increased from 1997 through 2002. The largest increase in crash rate was 
among motorcyclists age 30-44 which increased by 52% from 3.8 to 5.8 crashes per 1,000 
licensed motorcyclists. Notable also was the 32% increase in crash rate for motorcyclistsage 
45-64, from 2.8 to 3.7 crashes per 1,000 licensed motorcyclists. The crash rate for 
motorcyclists age 19-29 was the about same in 2002 as it was in 1997. 
Table 8 shows the number of licensed motorcyclists and the crash rate per 1,000 
licensed motorcyclists by sex for each year from 1997 through 2002. Some interesting 
patternsand trends are revealed. Most motorcycle crashes involved male motorcyclists. The 
proportion of crashes involving female motorcyclists was 5-7% each year between 1997 
through 2002, and the proportion ofwomen among licensed motorcyclists remained relatively 
constant at 8-9% over the 6-year period. Although the number of both male and female 
licensed motorcyclists increased from 1997 through 2002, the growth rate for women was 
much higher than that for men (1 9% compared to 7%) The crash rate for men was greater 
than for women, but the increase in crash rate was greater forwomen than for men (20% for 
women and 10% for men). 
Unlicenced Motorcyclists 
To determine if crash rates per 1,000 licensed motorcyclists were an accurate 
measure of crash involvement from 1997 through 2002, motorcycle crash records were 
examined by the motorcycle license status of crash-involved motorcyclists. Table 9 shows 
the number and proportion of all crash-involved motorcyclists with a valid motorcycle 
endorsement (i.e., licensed motorcyclists) by age for each year from 1997 through 2002. 
Table 9. Number and Proportion of Crash-Involved Motorcycle Drivers 
with a Valid Motorcvcle Endorsement bv Aae. 1997-2002 
* Because of missing data on age, total does not necessarily equal the sum of age groups 
Overall, only 55-57% of crash-involved motorcyclists had valid motorcycle 
endorsements on theirdrivers' licenses. The possibility that this might be an artifact of data 
or coding problems was investigated by querying the people responsible forthe integrity of 
the Michigan crash data at the Michigan State Police. They reported no unusual problems 
with the coding of thisvariable in police accident reports or in the final Michigan crash data 
files. Therefore, it was inferred that from 1997 through 2002, 43-45% of crash-involved 
motorcyclists were not legally licensed to operate a motorcycle. 
Examining the motorcycle license status by age shows that motorcycle 
endorsements were lowest in the youngest crash-involved age group and increased with 
age. Table 9 also shows changes in the proportion of crash-involved motorcyclists with 
valid motorcycle licenses from 1997 through 2002. The licensed proportion among the 
youngest crash-involved motorcyclists increased from 15% in 1997 to 23% in 2002. The 
proportion of crash-involved motorcyclists with valid licenses among those age 19-29 was 
47% in both 1997 and 2002. In age group 30-44, the proportion of licensed motorcyclists 
among crash-involved motorcyclists decreased from 64% to 60%, and the proportion of 
licensed motorcyclists age 45-64 decreased from 79% to 70%. The number of crash- 
involved motorcycle drivers age 65 and older was quite small, but the proportion with valid 
licenses in this group varied from 61 -87% from 1997 through 2002. 
Furtherexamination ofthe licensing statusofcrash-involved motorcyclists (Table 10) 
revealed that each year from 1997 through 2002 about 10-12% did not have a driver's 
license of any type. The pattern by age indicates that majority of crash-involved 
motorcyclists without any type of drivers' license were age 18 years and younger. The 
proportion of crash-involved motorcyclists in this age group without any type of drivers' 
license was 69% in 1997, and decreased to 54% in 2002. 
Examining the license statusof crash-involved motorcycle drivers by sex (Table 1 I ) ,  
shows that the proportion of crash-involved male motorcyclists with a valid motorcycle 
endorsement remained relatively constant at 57-58% over the 6-years from 1997 through 
2002. The proportion of female motorcyclists with a valid motorcycle license was 
consistently lower than that of male motorcyclists, but increased from 43% in 1997 to 55% 
in 2002. The proportion of crash-involved female motorcyclists not licensed to drive any 
type of vehicle (Table 12) decreased from 25% in 1997 to 10% in 2002 The proportion of 
crash-involved male motorcyclists without any type of driver's license ranged between 7% 
and 9% over this 6-year period. 
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Figure 1. Motorcycle Crashes by Month, 1997-2002 
to be the peak months of crash occurrence, followed by May or September. This is not 
unusual because these are the peak months for recreational travel in the state. 
Table 14 and Figure 2 show the number and distribution of motorcycle crashes by 
day of week. 
I Table 14. Motorcycle Crashes by Day of Week, 1997-2002 I 
Figure 2. Motorcycle Crashes by Day of Week, 1997-2002 
Saturdays remain peak days for motorcycle crashes with 19-22% of all motorcycle crashes. 
The day of week with the second highest number of crashes was usually Sunday, with a bout 
16-18% of crashes. 
Table 15 and Figure 3 showthe number and distribution of motorcycle crashes by the 




Figure 3. Motorcycle Crashes by Time of Day, 1997-2002 
The pattern of motorcycle crashes by time of day has not changed significantly from 
1997 through 2002. Approximately one-quarter of motorcycle crashes (24-26%) occurred 
from 3:00 P.M. to 6:00 P.M., and close to one-half (45-49%) occurred between 3:00 P.M. 
and 9:00 P.M. 
The location of crashes by traffic control was examined to identify the pattern of 
motorcycle crash location by intersection or road segment. Signals, stop signs, and yield 
signs indicate intersections, and no traffic control usually indicates a location away from an 
intersection or a road segment. Table 16 showsthe location of motorcycle crashes by traffic 
control for each year from 1997 through 2002. 
About 70-72% of motorcycle crashesoccurred away from controlled intersections, and 
about 28-30% occurred at controlled intersections. This pattern has not changed over the 
6-year period from 1997 through 2002, and is similar to that of all vehicle crashes in 
Michigan in the same years (Kostyniuk, 2003). 
Tables 17-19 show the number and distribution of motorcycle crashes for each year 
from 1997 through 2002 by roadway condition, weather, and by light condition. 

The pattern of occurrence of motorcycle crashes by roadway condition, weather, and 
light condition was stable over the 6-years from 1997 through 2002. About 89-94% of 
crashesoccurred on dry roadsand 4-8% were on wet roads. About 73-81 %of  the crashes 
occurred in good weather, and 3-5% were in rain. Each year about 68-71 % of crashes were 
in daylight, 12-1 4% were in dark, lighted conditions, and 11 -1 2% were in dark, unlighted 
conditions. These patterns indicate that from 1997 through 2002, most motorcycle crashes 
occurred on dry roads, in good weather, and during the day. 
4. SINGLE-AND MULTI-VEHICLE MOTORCYCLE CRASHES 
Number and Severity 
In this section, crashes involving single motorcycles (single-vehicle) and crashes 
involving a motorcycle and other traffic units (multi-vehicle) are examined separately. Table 
20 shows the number and proportion of motorcycle crashes that involved only a motorcycle, 
and crashes that involved a motorcycle with another vehicle(s) or pedestrian(s). 
Approximately one-half of motorcycle crashes were single-vehicle crashes and one-half 
involved other traffic units. This pattern was consistent over the 6 years from 1997 through 
2002. 
Table 21 shows the distribution of other traffic units involved in collisions with 
motorcycles in multi-vehicle crashes from 1997 through 2002. 
The distribution of traffic units involved in collisions with motorcycles did not change 
over the 6 years from 1997 through 2002. About two-thirds (67-70%) of the multi-vehicle 
crasheswere with passenger cars, 21-24% were with trucks, 5-6% were with more than one 
other traffic unit, and about 1 % were with pedestrians and other units (bicycles, etc). 
Severity of single- and multi-vehicle motorcycle crashes is examined in Table 22 by 
comparing the number and distribution of people killed or injured in each type of crash. 
The proportions of people killed and injured in single- and multi-vehicle motorcycle 
crashes have not changed significantly over the 6-year time period. About 30-40% of all 
motorcycle fatalities and 46-49% of motorcycle injuries were sustained in single-vehicle 
crashes, while approximately 60-70% of all motorcycle fatalities and 51-54% of injuries 
occurred in multi-vehicle crashes. 
Distributions by Age, Sex, and License 
The distributions of motorcyclists by age in single- and multi-vehicle motorcycle 
crashes for each year from 1997 through 2002 are shown in Table 23. 
Examining the age distributions of motorcyclists involved in both single- and multi- 
vehicle motorcycle crashes over the 6 years from 1997 through 2002, shows that they are 
similarto each other. An increase in the proportion of both single- and multi-vehicle crashes 
attributable to drivers age 45-64 over the 6 years is an evident trend. 
Table 24 shows the distribution of crash-involved motorcyclists by sex for single- and 
multi-vehicle motorcycle crashes. 
The table reveals that women motorcyclistswere involved in about 5-7% ofthe single- 
vehicle motorcycle crashes, and 4-7% of the multi-vehicle motorcycle crashes. The pattern 
of motorcycle crash involvement by sex of driver did not to vary by crash type and appears 
to be stable over the 6 years from 1997 through 2002. 
Table 25 shows the number and proportion of licensed motorcyclists among crash- 
involved motorcyclists for each year from 1997 through 2002. There appears to be little 
difference in the proportions of licensed motorcyclists among those involved in single- and 
multi-vehicle motorcycle crashes over most ofthe 6 years. However, in 2002,601 ofthose 
involved in single-vehicle crashes held drivers' licenses with a motorcycle endorsement, 
while only 53% of those involved in multi-vehicle crashes had licenses with a motorcycle 
endorsement. Whether this is a chance variation or the beginning of a trend remains to be 
seen. 
Other Drivers in Multi-vehicle Motorcycle Crashes 
Table 26 shows the age distribution of the drivers of other vehicles involved in 
collisions with motorcycles. 
There was a decrease in the proportion of younger (age 18 years and less) drivers 
(from about 26% to 21 %) balanced by small increases in the proportion of drivers over age 
45. However, the distribution by age of other drivers involved in motorcycle crashes did not 
change significantly from 1997 through 2002. The proportions of other drivers by age are 
similar to that for all vehicle crashes (Kostyniuk and Miller, 2003). 
Table 27 shows the distribution of the other drivers involved in motorcycle collisions 
by sex. Men comprised 55-59% of other drivers involved in motorcycle crashes from 1997 
through 2002. This proportion reflects the general composition by sex of drivers on the road 
(Eby et al, 2002). 
Hazardous Actions 
The distributions of hazardous actions recorded by police for motorcycle drivers and 
other drivers in motorcycle crashes from 1997 through 2002 are examined in the next set of 
tables. Table 28 shows the distribution of hazardous actions recorded in single-vehicle 
motorcycle crashes. 
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The pattern of hazardous actions recorded for motorcyclists involved in single-vehicle 
crashesdid not change significantly overthe 6 years from 1997 through 2002. In about one- 
half (48-52%) of these crashes, no hazardous action was recorded. The most frequently 
recorded hazardous action for motorcyclists in single vehicle crashes was "speed too fast" 
(14-18%). The second most frequent was "(failing to maintain) clear distance" (7-9%). It 
should be noted that the hazardous action categories "reckless driving" and 
"carelesslnegligent driving" were added to the codes in 2000. Together they were recorded 
for about 5-6% of motorcyclists involved in single-vehicle crashes from 2000 through 2002. 
The distribution of hazardous actions recorded for motorcyclists involved in multi- 
vehicle crashes for each year from 1997 through 2002 is shown in Table 29. 
The pattern of hazardous actions recorded for motorcyclists in multi-vehicle crashes is 
similar to that of motorcyclists in single-vehicle crashes. In about one-half (48-51 %) ofthese 
crashes, no hazardous action was recorded for the motorcyclist involved in the crash. 
"Speed too fast" was the most frequently recorded hazardous action, accounting for 12-1 7% 
of the crashes, and "(failing to maintain) clear distance" accounted for 7-8% of the crashes. 
From 2000 through 2002, "reckless driving" and "carelesslnegligent driving" together were 
recorded for 6-8% of motorcyclists in multi-vehicle crashes. 
Table 29. Hazardous Actions for Multi-Vehicle Crash-Involved Motorcyclists, 
1997-2002 
Table 30 shows the distribution of hazardous actions recorded for other drivers 
involved in multi-vehicle motorcycle crashes for each year from 1997 through 2002. 
. .  







Left of Center 
i,&dfij%i+jfa' 







lygggtv g@, ' ?,.zf?~zyj, +.... sat !y6!~l+17jtb:,j& 

































































The pattern of hazardous actions recorded for other drivers in multi-vehicle motorcycle 
crashes was relatively stable over the 6 years from 1997 through 2002, but quite different 
from the hazardous actions recorded for motorcyclists in multi-vehicle crashes. Hazardous 
actions were recorded for a larger proportion of other drivers involved in crashes with 
motorcycles, than for crash-involved motorcyclists. The proportion of other drivers with no 
hazardous action recorded was 37-44% in the 6-years from 1997 through 2002, whereas, 
no hazardous action was recorded for 48-51% of the motorcyclists involved in the same 
crashes. "Failing to yield" (the right of way) was the most frequently recorded hazardous 
action, which accounted for 26-29% of the crashes. As with motorcyclists, the second most 
frequent action was "(failing to maintain) clear distance", which was recorded for 9-1 1 % of 
the other drivers in multi-vehicle motorcycle crashes. 
Table 31 shows the number and proportion of motorcyclists and other drivers who 
received a citation for the hazardous action in the 6 years from 1997 through 2002. 
Two patterns are revealed by this table. First, the overall proportion of motorcyclists 
receiving citations for hazardous actions did not seem to vary by whether the crash was a 
single-or multi-vehicle crash. Furthermore, the proportion of motorcyclists receiving citations 
decreased slightly from 14-1 5% in 1997 to 12-1 3% in 2002. Second, the proportion of other 
drivers involved in multi-vehicle motorcycle crashes who received citations for a hazardous 
action was consistently higher than that of motorcyclists involved in the same crashes, and 
increased from 26% in 1997 to 30% in 2002. 
Time, Location, and Environmental Conditions 
The distributions of single- and multi-vehicle motorcycle crashes from 1997 through 
2002 were examined by month, day of week, time of day, road type, roadway condition, 
weather, and light condition. With the exception ofthe distributions of crashes by time of day 
and light condition, the distributions were very similar to that of all motorcycle crashes, and 
therefore are not discussed in this section, but can be found in Appendix B. 
Tables 32 and 33 and Figures 4 and 5 show the distributions of single- and multi- 
vehicle motorcycle crashes by time of day. 

Figure 5. Multi-Vehicle Motorcycle Crashes by Time of Day, 1997-2002 
Table 33. Multi-Vehicle Motorcycle Crashes by Time of Day, I 997-2002 
Examination of these tables shows that a greater pro portion of single-ve hicle than 
multi-vehicle motorcycle crashes occurred at night. Approximately 23-27% of all single- 
vehicle motorcycle crashes occurred between 9.00 P.M. and 3.00 A.M., while 15-1 7% of the 






































































































Examining the crashes by light condition (Tables 34 and 35) shows again that a 
greater proportion of single-vehicle than multi-vehicle motorcycle crashes occurred at night, 
under dark lighted or unlighted conditions. Generally, 30-33% of all single-vehicle 
motorcycle crashes and 19-20% of multi-vehicle motorcycle crashes occurred at night. This 
pattern was somewhat different in 2001, when 20% of single-vehicle crashes were at night, 
and in 2002 when 28% of multi-vehicle crashes were at night. These departures from the 
pattern are most likely chancevariations. However, this pattern should be monitored, in case 
it is the beginning of a trend. 
5. HAD BEEN DRINKING (HBD) CRASHES 
Number and Severity 
Table 36 shows the number and proportion of motorcycle crashes in which a 
motorcyclists or driver of the other vehicle had been drinking. The number of HBD crashes 
involving motorcycles decreased by almost 4% from 1997, despite a 20% increase in 
motorcycle crashes. The proportion of HBD crashes among motorcycle crashes decreased 
from almost 12% in 1997 to 9% in 2002. In approximately 87% of HBD motorcycle crashes 
each year, the motorcyclist was the driver who had been drinking. 
The number and proportion of motorcyclists who had been drinking in single-vehicle 
motorcycle HBD crashes and the number and proportion of motorcyclists and other drivers 
who had been drinking in multi-vehicle motorcycle HBD crashes is shown in Table 37 for 




















From 1997through 2002,8-11 %of  single-vehicle motorcycle crashes involved a motorcyclist 
who had been drinking. During those 6 years, the proportion of motorcyclists involved in 
multi-vehicle crashes who had been drinking ranged from 7% to 9%. Thus, it appears that 
the proportion of motorcyclistswho had been drinking isslightly higher among single-vehicle 
than in multi-vehicle motorcycle crashes. In about 3-4% of HBD crashes involving other 
vehicles, the drivers of the other vehicle had been drinking. Note that the total of had-been- 
drinking driversexceedsthe number of HBDcrashesin Table 36 because in a small number 





























Although HBD crashes accounted for9-12% of motorcycle crashesfrom 1997 through 2002, 
they accounted for a much larger proportion of fatalities. In 1997, 47% of fatalities in 
motorcycle crashes were in HBD crashes, decreasing to 29% in 2002. Between 1997 and 
2002, the number non-fatal injuries sustained in HBD motorcycle crashes decreased by 
nearly 11 %, and their proportion among all motorcycle injuries decreased from almost 14% 
to about 10%. 
Distributions of HBD Motorcycle Crashes by Age and Sex 
The distribution by age of crash-involved motorcyclistswho had been drinking (Table 
39) shows a 7% overall reduction in the number of crash-involved motorcyclists who had 
been drinking. However, the table also shows large increases in the number of had-been- 
drinking crash-involved motorcyclists among those 18 and younger and age 45-64 years. 
Although the actual number of young crash-involved, had-been-drinking motorcyclists was 
quite small, the increase in the number of their crashes was 55%. The number of crash- 
involved, had been-drinking motorcyclists age 45-64, increased by 71 % from 1997 through 
2002. 
Table 40 shows that the proportion by sex of crash-involved, had-been drinking 
motorcyclists has not changed significantly from 1997 through 2002. About 96-99% of all 
crash-involved had-been-drinking motorcyclists were men, and 1-4% were women in each 
of the 6 years. 
Table 40. Number and Proportion of HBD 
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BAC Levels in Fatal Crashes 
Blood alcohol concentration (BAC) information for motorcyclists involved in fatal 
crashes was obtained from FARS data. In general, about 50% of fatal-crash-involved 
motorists in Michigan are tested for BAC (Kostyniuk and Miller, 2003). However, the 
proportion of motorcyclists tested was higher. From 1997 through 2001, 64-84% of fatal- 
crash-involved motorcyclists were tested for BAC (Table 41). As noted earlier, FARS data 
for 2002 were not available at the time this report was prepared. 
"There was a small number of missing cases in each year. 
Table 42 shows the BAC level of fatal-crash-involved motorcyclists who had been 
tested. Of the tested motorcyclists each year, 44-60% had BAC levels of 0 gldl, 5-1 3% had 
BAC levels between 0 and 0.08 gldl, and 29-36% had BAC at or over 0.08 gldl. BAC test 
results were not reported for 5-8% of the motorcyclists. 
Time of Occurrence 
Table 43 shows the distribution of HBD motorcycle crashes by month for each year 
from 1997 through 2002. The peak months for motorcycle HBD crashes in 1997 through 
2002 were June, July, and August, although in some years, May or September could be 
included among the peak months. This pattern in peak monthsfor HBD motorcycle crashes 
resembles the pattern of peak months for all motorcycle crashes. 
Table 43. HBD Motorcycle Crashes by Month, 1997-2002 
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Table 44 shows the pattern of HBD motorcycle crashes by day ofweek. The majority 
(57-68%) of HBD crashes occurred on Fridays, Saturdays, and Sundays. Saturdays were 
the peak days for HBD motorcycle crashes in 5 of the 6 years from 1997 through 2002. 
The occurrence of motorcycle HBD crashes is examined by time of day in Table 45, 
and shown graphically in Figure 6. 
Figure 6. HBD Motorcycle Crashes by Time of Day. 1997-2002 
The pattern of motorcycle HBD crashes by time of day has not changed significantly over 
the 6 years from 1997 through 2002. Approximately three-quarters (74-80%) of all 
motorcycle HBD crashes occurred from 6:00 P.M. to 3:00 AM. 
6. HELMET USE 
Michigan law requires that motorcyclists and motorcycle passengers wear DOT- 
approved helmetswhen riding motorcycles (Michigan Vehicle Code Section 257.658). Table 
46 shows the helmet use of crash-involved motorcyclists for 1997 through 2002. Information 
on helmet use of motorcycle drivers was available for approximately 85% of motorcycle 
crashes. Helmet use for motorcycle passengers is shown only for 1997 and 1998, because 
data for 1999-2002 on passenger helmet use were not consistently coded, 
Table 46. Number and Proportion of Helmet use for 





* Data not available for 1999-2002 
As can be seen from Table 46, helmet use among motorcycle drivers, already quite high at 
94% in 1997, increased to 97% by 2002. From the limited data on passenger helmet use, 
it appears that helmet use among motorcycle passengers is comparable to that of 
motorcycle drivers. 
Table 47 shows the proportion of crash-involved motorcycle drivers who were killed, 
sustained an incapacitating injury (A level injury as defined in State of Michigan, 1999), 
sustained other injuries (B or C level as defined in State of Michigan, 1999), or were 
uninjured while wearing a helmet. 
The severity of injuries among motorcyclists not wearing helmets was greater than among 
motorcyclists wearing helmets. From 1997 through 2002, 2-3% of crash-involved 
motorcyclists wearing helmets were killed in the crash. The proportion ofthose not wearing 
helmets who were killed ranged from 0% to 10% in the 6 years. Of crash-involved 
motorcyclistswearing helmets, 20-23% sustained incapacitating injuries, ascompared to 27- 
31 % of those not wearing helmets. Furthermore, 21 -24% of crash-involved motorcyclists 
wearing helmets were not injured at all, while only 8-16% of those not wearing helmets were 











































7. NOTABLE TRENDS AND DISCUSSION 
Trends and Patterns 
The salient patterns and trends in motorcycle crashes in Michigan from 1997 through 
2002 are summarized below: 
lncrease in number of motorcycle crashes, and related deaths and injuries 
! There has been a 20% increase in the number of motorcycle crashes in Michigan 
from 1997 through 2002. The increase in fatal crashes involving motorcycles was 
27%, and the increase in non-fatal injury crashes involving motorcycles was 19%. 
During the same time, the number of all vehicle crashes in Michigan decreased by 
7%, fatal crashes decreased by 8%, and injury crashes decreased by 16%. 
! About 77-78% of motorcycle crashes in Michigan result in a death or injury. In 
contrast, about 20-23% of vehicle crashes in Michigan result in a death or injury. 
! Although the proportion of vehicle crashes in Michigan involving motorcycles 
increased each year from 1997, in 2002, motorcycle crashes represented less than 
1 % of all vehicle crashes. However, each year from 1997 through 2002, motorcycle 
crashes accounted for 4-8% of all fatal crashes. 
! The proportion of fatal crashes among motorcycle crashes did not change 
significantly between 1997 and 2002. In 1997,2.5% of motorcycle crashes involved 
a fatality, and in 2002, 2.6% of motorcycle crashes involved a fatality. 
lncrease in registered motorcycles and decrease in vehicle crash rate 
! The number of registered motorcycles in Michigan increased by 45% from 136,030 
in 1997 to 197,735 in 2002. 
! The crash rate per registered motorcycle decreased by 18% from 18.7 crashes per 
1,000 registered motorcycles in 1997 to 15.4 crashes per 1,000 registered 
motorcycles in 2002. 
lncrease in the number and aging of licensed motorcyclists 
! The number of people with motorcycle endorsements on drivers' licenses increased 
by 7.5% from 433,405 in 1997 to 465,786 in 2002. About 93-94% of licensed 
motorcyclists are men. 
! There has been an aging of the licensed motorcyclists in Michigan. In 1997, 45% of 
licensed motorcyclists were age 45 or older, while in 2002, 59% of licensed 
motorcyclists were age 45 or older. 
! The number of licensed motorcyclists younger than 45 years decreased by 20% 
between 1997 and 2002. 
Changes in driver crash rates 
! The crash rate per licensed motorcyclist increased by 12% from 5.9 crashes per 
1,000 licensed motorcyclists in 1997 to 6.6 crashes per 1,000 licensed motorcyclists 
in 2002. 
! The youngest motorcyclists had the highest crash rate. In 2002, the crash rate for 
motorcyclists younger than 19 years was 451 crashes per 1,000 licensed 
motorcyclists. 
! The lowest crash rate was among motorcyclists age 65 and older consistently. Their 
crash rate in 2002 was 1.7 crashes per 1,000 licensed motorcyclists. 
! The largest increase in crash rate was among motorcyclists age 30-44. The crash 
rate increased by 53% from 3.8 to 5.8 crashes per 1,000 licensed motorcyclists. 
! The crash rate for motorcyclists age 45-64 increased by 32%, from 2.8 crashes per 
1,000 licensed motorcyclists in 1997 to 3.7 crashes per 1,000 licensed motorcyclists 
in 2002. 
Unlicenced motorcyclists 
! About 44% of motorcyclists involved in crashes in Michigan from 1997 through 2002 
did not have a valid motorcycle endorsement on this driver's license, i.e. they were 
not legally licensed to operate a motorcycle. 
! Approximately 10% of crash-involved motorcyclists did not have drivers' licenses of 
any type. 
! The largest proportion of unlicenced motorcyclists was among those age 18 and 
younger. In 2002, only 23% of crash-involved motorcyclists in this age group were 
legally licensed to operate a motorcycle, and 54% did not have drivers' licenses of 
any type. 
Time and Conditions of Crash Occurrence 
! The patterns of motorcycle crashes by month, day of week, and time of day have not 
changed in the 6 years from 1997 through 2002. The peak months of motorcycle 
crashes were June, July, and August. The peak days were Saturdays followed by 
Sundays, and the peak hours were between 3:00 P.M. and 6:00 P.M. 
! Most motorcycle crashes occurred on dry roads, in good weather, and in daylight. 
! Single-vehicle motorcycle crasheswere more likely to occurat nightthan multi-vehicle 
crashes. About 45-50% of single-vehicle motorcycle crashes occurred between 6.00 
P.M. and 3:00 A.M. 
! Approximately 75% of HBD motorcycle crashesoccurred between 6.00 P.M. and 3.00 
A.M. 
Single- and Multi-Vehicle Motorcycle Crashes 
! The patterns of motorcycle crashes by whether they involved only the motorcycle or 
a collision between the motorcycle and another vehicle did not change from 1997 
through 2002, 
! About one-half of the motorcycle crashes involved only the motorcycle. 
! About 47% of all injuries and 35% of fatalities in motorcycle crashes occurred in 
single-vehicle motorcycle crashes. 
! Just over one-half of all injuries and 65% of fatalities occurred in multi-vehicle 
motorcycle crashes. 
Hazardous Actions 
! Patterns of hazardous actions recorded for motorcyclists in single- and multi-vehicle 
crashes were similar to each other, and did not change from 1997 through 2002. 
! Hazardous actions were recorded for approximately one-half of crash-involved 
motorcyclists, and for 56-63% of other drivers in multi-vehicle motorcycle crashes. 
! The most frequently recorded hazardous actionsfor motorcyclists regardless of crash 
type, were speeding (about 13-1 8 % of crashes), (failure to maintain) clear distance 
(7-9%), and reckless, careless, and negligent driving (5-8%). 
! Failure to yield right of way was the most frequently recorded hazardous action for 
other drivers in multi-vehicle motorcycle crashes (26-29% of all multi-vehicle crashes). 
! About 15% of crash-involved motorcyclists, and 26-30% of crash-involved other 
drivers received citations for hazardous actions. 
Had-Been-Drinking (HBD) Crashes 
! There has been a 4% decrease in the number of motorcycle crashes in which a 
motorcyclist or other driver had been drinking, and a 20% decrease in the number 
of fatalities from these crashes. The proportion of all motorcycle fatalities that 
resulted from HBD crashes also decreased. In 1997, 47% of motorcycle crash 
fatalities were from HBD crashes, and in 2002, the proportion of motorcycle crash 
fatalities from HBD crashes was 29%. 
! In 2002, 9% of motorcycle crashes involved a motorcyclist or other driver who had 
been drinking. This was a decrease from 1997, when 12% of all motorcycle crashes 
involved a drinking motorcyclist or other driver. 
! Each year from 1997 through 2002, 8-1 1 % of single-vehicle motorcycle crashes 
involved motorcyclists who had been drinking. 
! In multi-vehicle motorcycle crashes, 7-9% of motorcyclists and 3-4% of other drivers 
had been drinking alcohol. 
! There has been an increase of 71 % in the number of motorcycle crashes involving 
motorcyclists age 45-64, who had been drinking. 
! Motorcyclists are more likely to be tested for BAC than drivers involved in other (non- 
motorcycle) fatal crashes. Overall, approximately 50% of drivers involved in fatal 
crashesare tested for BAC. However, the proportion of motorcyclists involved in fatal 
crashes who were tested for BAC varied from 64% to 84% over the 6-year period. 
! Of motorcyclists involved in fatal crashes who were tested, 29-36% had BAC levels 
at or exceeding 0.08 gldl. 
Helmet Use 
! Helmet use among crash-involved motorcycle drivers increased from 94% in 1997 to 
97% in 2002. 
! Injuries were more severe among motorcyclists not wearing helmets than among 
motorcyclists wearing helmets. From 1997 through 2002, 23-25% of crash-involved 
motorcyclists with helmets were killed or sustained incapacitating injuries, while 27- 
39% of crash-involved motorcyclists without helmets were killed or sustained 
incapacitating injuries. 
Discussion 
The increase in motorcycle activity as evidenced by the number of motorcycles and 
motorcyclists in Michigan parallels that in the U.S. in general. Between 1997 and 2001, the 
number of motorcycles in the U.S. has increased by 28% and by 41 % in Michigan. By 2002, 
motorcycles constituted 2.2% of registered vehicles in the U.S., and 2.0% of registered 
vehicles in Michigan. There has also been an increase in motorcycle crashes, and deaths 
and injuries associated with these crashes. Nationally, the number of deaths in motorcycle 
crashes increased by 53% between 1997 and 2002, and crashes involving motorcycles 
accounted for 7.6% of total traffic fatalities (NHTSA, 2003b, 2003d). Between 1997 and 
2002, the increase in the number of deaths from motorcycle crashes in Michigan was 28%, 
and motorcycle crash fatalities accounted for 6.4% of vehicle crash fatalities in the state in 
2002. 
Despite the increase in the number of motorcycle crashesand in deaths resulting from 
these crashes, the proportion of motorcycle crashes that resulted in death or injury has not 
changed in Michigan between 1997 and 2002. Because motorcycles inherently offer less 
protection to their occupants in a crash than automobiles, the likelihood of death or injury in 
a motorcycle crash is much higher than in a crash involving an automobile. Thus, if the 
probability of a motorcycle being in a crash remainsthe same, and the probability of a death 
or injury in a motorcycle crash also remains the same, an increase in the number of 
motorcycles on the road will increase the number of motorcycle crashes, and also the total 
number of deaths and injuries from these crashes. It can be argued that the present 
increase in motorcycle crashes, deaths, and injuries in Michigan is simply a consequence 
of the increase of motorcycles on the road. 
Crash rates provide a measure ofthe probability of a crash, and changes in the crash 
rate per vehicle, driver, and vehicle miles of travel (VMT) indicate changes in traffic safety. 
Analysis of the crash data and vehicle registrations showed a 18% decrease in the crash 
rate per registered motorcycle from 18.7 to 15.4 crashes per 1,000 registered motorcycles 
between 1997 and 2002. Overall, this is a positive indication of improvement in motorcycle 
safety, and indicates that the probability of a motorcycle being in a crash has decreased. 
However, the crash rate per licensed motorcyclist increased by 12%. The crash rate for 
motorcycle VMT could not be determined because VMT data are not directly available for 
motorcycles in Michigan. 
The changes in crash rates by registered motorcycle and by licensed motorcyclist 
give contradicting indications of changes in motorcycle safety. However, the number of 
licensed motorcyclists is not an accurate measurement of people operating motorcycles on 
Michigan's roads. Of crash-involved motorcyclists, only approximately 56% were licensed 
to operate motorcycles. The number of motorcyclists could be estimated by assuming that 
56% of all motorcyclists were licensed. However, the validity of this assumption is 
questionable because people who ride motorcycleswithout valid licenses may be more likely 
than those who are licensed to be involved in crashes because of lack of skill, knowledge, 
or a propensity toward risky behavior. Therefore, the crash rate per motorcyclist cannot be 
accurately determined without a better measure of number of motorcyclists. 
An estimate of the number of people who operate motorcycles with and without 
licenses, aswell as an estimate of the amount of motorcycle travel in Michigan would be very 
useful for assessing changes in motorcycle safety, as well as quantifying the extent of the 
motorcycle licensing problem. A study to estimate the motorcycling population and amount 
of motorcycle travel is needed. Such a study could also investigate the reasons why so 
many motorcyclists are not legally licensed to operate motorcycles, and could identify the 
characteristics of those likely to be unlicenced. 
Although the crash rates per motorcyclists or per VMT could not be determined, it is 
still possible to work on decreasing the probability of motorcycle crashes by increasing the 
knowledge and skill of motorcyclists, and by teaching other drivers how to drive near 
motorcycles. 
Programs to increase knowledge and skill among motorcyclists can be linked to 
licensing. To receive a motorcycle endorsement on a driver's license, a person must 
demonstrate knowledge and skillsof safe motorcycle operation by passing a written test and 
driving test. Because they have not passed these tests, the level of knowledge and skills of 
unlicenced motorcyclists is not known. However, it is reasonable to assume that there is 
considerable room for improvement. A concerted effort to get all currently unlicenced 
motorcyclists licensed, and to make sure that new motorcyclists start with a valid license is 
required. This effort could start with a public information program informing people that it is 
illegal to operate a motorcycle without the proper licensure, and telling them how they can 
get licensed. A special enforcement program targeting unlicenced motorcyclists could be 
combined with the public information program to promote licensing. 
Motorcycle training programs, motorcycle dealerships, and insurance companies 
could be recruited to help address the licensing problem. An emphasis on licensing could 
be made at the many training programs teaching riding and street skills courses offered at 
community colleges, by independent programs, and through motorcycle dealerships. 
Motorcycle dealerships could help by insuring that their customers do not drive off without 
proof of a valid motorcycle license. Insurance companies could also help by requiring proof 
that their clients are licensed to operate a motorcycle when selling them motorcycle 
insurance. 
Another issue in licensing is that of the level of skill. Different types of motorcycles 
require different levelsof skill to operate them safely, and some ofthe larger, heavier models 
are harder to operate than light, more maneuverable models. Although the crash analysis 
carried out in the present study did not address this issue, the literature (Shankar, 2001) 
points out a national trend, especially among the older motorcyclists, toward larger, heavier 
motorcycles. Anecdotal evidence suggests that some motorcyclists take the driving test on 
small, maneuverable motorcycles, and once licensed, drive motorcycles that require 
considerably more skill. One way of ensuring that motorcyclists have the appropriate skills 
for their motorcycles could be to require changes in the licensing tests. For example, 
everyone could be required to pass the driving test on the most challenging motorcycle. 
While this approach is probably somewhat impractical, it may be possible to have several 
levels of motorcycle endorsement, corresponding to categories of motorcycles. That way, 
the skills of the motorcyclists would be appropriate for the motorcycle they are operating. 
A study comparing the Michigan motorcycle fleet, the type of motorcycles used in driving 
tests, and the types of motorcycles used by various segments of motorcyclists would be 
useful in determining if this is really a problem. 
Another known but not well-documented issue is that although most motorcyclists 
wear helmets, some of the helmetsare not DOT-approved as required by law, and offer little 
protection in the event of a crash. Public information programs could help to increase the 
awareness of the dangers of not using the appropriate gear. A small study could be 
designed to quantify the extent of the problem, and perhaps use focus groups to help 
understand this behavior, and develop strategies to counter it. 
Because the number of motorcycles is increasing, motorists are encountering more 
motorcycles on the road. Many motorists do not know the limitations and capabilities of 
motorcycles, and do not know how to drive safely near them. A public education campaign 
educating motorists about the differences between the operating characteristics of cars and 
motorcycles, and the safe ways to drive near motorcycles would help. Similar campaigns 
have been used to educate motorists how do drive near large trucks. Driving schools and 
driver education programs in schools could also include a lesson on how to drive near 
motorcycles. A study of how motorists perceive motorcycles, their attitudes toward them, 
and how much they know about the operating characteristicsof motorcycles would be helpful 
in developing the educational materials. 
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